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Species ranges are influenced by various life-history traits (Sexton et al. 2009 ), including the 4 5 evolution of autonomous reproduction (Igic & Busch 2013) . "Baker's Law" posits that the ability of a 4 6 species to self-fertilize increases colonization and establishment success by bypassing mate limitation and 4 7 pollinator requirements (Baker 1955; Stebbins 1957; Pannell & Barrett 1998) . Along these lines, self-4 8
Linear mixed effects models were used to test differences in ln-transformed niche breadth 1 4 3 between outcrossing and selfing sister species. Mating system was treated as a fixed effect. Genus (or 1 4 4 section, in the case of Oenothera) and sister-pair identity entered the model as random factors, and we 1 4 5 estimated slopes for each genus. The posterior probability of each sister species pair was included as a 1 4 6 weighting factor in our models to account for phylogenetic uncertainty. We included the interaction of 1 4 7 divergence time (ln-transformed) with mating system as a fixed effect in the model to test whether the 1 4 8 effect of divergence time on niche breadth co-varied with mating system. This test also included a random 1 4 9 effect for genus-specific mating system. As niche breadth may be affected by ploidy and lifespan 1 5 0 (Morishima et al. 1984; Thompson et al. 2014) , we also ran these analyses including only sister pairs that 1 5 1 did not differ in by these potentially correlated traits.
5 2
Niche overlap values range from 0 to 1. These bounds, and the right-skewed distributions of these 1 5 3 measures, violate the assumptions of standard linear models (Ramalho et al. 2011) . Hence, we used 1 5 4 fractional logit regression models (Papke & Wooldridge 1996) to test whether the mating systems of 1 5 5 sister-species pairs (s-s, s-o, o-o) influenced niche overlap, with sister-pair mating system as a categorical 1 5 6 predictor and niche overlap (Schoener's D or Hellinger's I) as the response variable. The posterior 1 5 7 probability of each sister-species pair again was included as a weighting factor to account for 1 5 8 phylogenetic uncertainty, and models were fit using maximum likelihood. We similarly used fractional 1 5 9 logit models to test whether time since divergence (ln-transformed) influenced niche overlap. All analyses 1 6 0 were replicated across the four spatial scales defined above to examine whether our results were robust to 1 6 1 the spatial scale at which species niche was estimated. Finally, to address the possibility that certain 1 6 2 clades may heavily influence the overall results, we ran these analyses dropping each individual genus 1 6 3 alternatively. Only those cases for which dropping a genus (or section in Oenothera) affected the 1 6 4 statistical significance of the analyses are reported. 1 6 5
Last, we used linear mixed models to test whether the rate at which lineages accumulate 1 6 6 mutations was influenced by mating system, and how this relationship changes over time. The interaction 1 6 7 of divergence time (ln-transformed) with mating system entered the model as a fixed effect, and we 1 6 8 estimated a genus-specific random slope for divergence time. We restricted these analyses to the 42 sister 1 6 9 pairs with annual life histories and identical ploidy levels because both of these factors can influence 1 7 0 mutation fixation rates. Annuals have higher rates of molecular evolution than perennials, and unlike 1 7 1 perennials display rates similar to other closely-related annuals (Andreasen & Baldwin 2001 Table S2 ). The 1 8 0 relationship between mating system and niche breadth was inconsistent, in contrast to that between 1 8 1 mating system and geographic range size. Comparisons of niche breadth for the uncorrelated subset of 1 8 2 bioclimatic variables yielded similar results, as did comparisons based on the first two principal axes of 1 8 3 climate space occupied by species (PCA; p > 0.05; Fig. S1 , Table S3 ). These results were consistent 1 8 4 across all spatial grains and when excluding sister pairs that differed in ploidy and life history (Table S4 , 1 8 5 S5). However, the niche breadth of selfing species tended to decrease more over evolutionary time than 1 8 6 the niche breadth of their outcrossing sisters (divergence time × mating system: p < 0.05; Fig. 2A To compare niche expansion ability between selfers and outcrossers, we assessed the proportion 1 8 9 of shared niche space (overlap) among sister taxa of different mating system combinations: selfing-selfing 1 9 0 (s-s), selfing-outcrossing (s-o), and outcrossing-outcrossing (o-o). Patterns of niche overlap were 1 9 1 significantly influenced by mating system. In particular, selfing sister pairs (s-s) had significantly greater 1 9 2 degrees of niche overlap (e.g., Schoener's D = 0.23) than sister pairs with at least one outcrossing species 1 9 3 (e.g., s-o: D=0.15; o-o: D=0.17) regardless of the metric examined (p < 0.05; Fig. 3 ; Table S7 ). These 1 9 4 patterns were robust to the removal of all genera except Medicago (p > 0.05; Table S8 ). Although the 1 9 5 distribution of divergence times differed among the three mating system pairs (Grossenbacher et al. 2016 ), 1 9 6 niche overlap was not influenced by divergence time (Table S9 ). 1 9 7
Finally, to investigate whether genetic degradation might limit selfers' niche expansion and 1 9 8 differentiation over time, we examined mutation accumulation rates across sister taxa with different 1 9 9 mating systems. Wide variation was observed in the mutation accumulation rates among the taxa we 2 0 0 examined. Selfers had higher mutation accumulation rates than their outcrossing sisters in general ( Table S10 ). The rate of mutation accumulation was predicted to increase through 2 0 3 time for selfers while concomitantly decreasing for their outcrossing sisters (Fig. 2B) Finally, although the effect of selfing pairs was no longer significant when the genus Medicago 2 4 5 was removed from our analysis (Table S8; Among the species we examined, selfers did not uniformly have smaller niches than their 2 5 5 outcrossing sisters, but the climatic ranges of the former were predicted to decrease significantly more 2 5 6 rapidly over time. Thus, the climatic niches of selfing species eventually will become narrower than the 2 5 7 niches of related outcrossing species, irrespective of their initial niche breadth. It is possible that the 2 5 8 decrease of a selfer's niche over time can be attributed to genetic impoverishment caused by inbreeding.
5 9
The reduction in effective population size that accompanies selfing limits both positive and purifying 2 6 0 selection, increases the fixation of deleterious mutations, and impairs the ability of a species to adapt to 2 6 1 novel conditions over time (Bachtrog & Charlesworth 2002; Wright & Andolfatto 2008) . 2 6 2 Along these lines, significantly higher amounts of nucleotide substitutions were fixed in selfing 2 6 3 species following divergence from their outcrossing sisters. As molecular evolutionary rates are similar 2 6 4 among closely-related annual plant species (Andreasen & Baldwin 2001) , the differences in branch 2 6 5 lengths (i.e., substitutions) we observed between sefling and outcrossing sisters reflect the faster rates at 2 6 6 which mutations were fixed in selfing lineages. Although a non-coding region was used to build the 2 6 7 phylogenetic trees in our dataset, our results demonstrate that selfers accumulate non-lethal mutations 2 6 8 more rapidly. This reflects the lack of heterozygosity present in selfer genomes, and small effective 2 6 9 population sizes As with selectively neutral mutations, mildly deleterious, non-lethal mutations can also 2 7 0 escape purifying selection, and thus are likely to more rapidly accumulate in selfing lineages (Slotte et al. selfers will only increase through time. As each generation of selfing reduces heterozygosity by 50%, the 2 7 5 genomes of primarily selfing species will rapidly reach near clonal status. Similarly, selfing is expected to 2 7 6 reduce effective population size by a factor of two, or more due to a high probability of experiencing 2 7 7 bottlenecks through founding effects and a more pronounced effects of linked selection (Jarne 1995; 2 7 8 Charlesworth & Wright 2001; Hartfield 2016) . In this case, non-lethal deleterious mutations will become 2 7 9 fixed almost as soon as they arise (Glémin & Ronfort 2013) . Thus, lineages of selfing species may persist 2 8 0 for less time than outcrossing lineages, and extant selfing lineages have accordingly been found to be 2 8 1 evolutionarily recent (Foxe et al. 2009; Escobar et al. 2010; Ness et al. 2010; Busch et al. 2011 Additional factors may influence the rate at which mutations are fixed or niche breadth changes, 2 8 4 but we minimized the potential effects of unaccounted variables by comparing closely-related sister 2 8 5 species. Although our analyses are limited in scope and do not enable us to make a direct or causal 2 8 6 connection between the predicted decrease in niche breadth of selfing species and long-term costs of 2 8 7 reduced genetic diversity, previous studies have shown them to be linked (Noy et al. 1987; Morran et al. 2 8 8 Table S9 : Results of fractional logit regression models assessing the effect of sister pair divergence time 6 0 1 on niche overlap four spatial scales. The coefficient estimates are log-odds ratios. 6 0 2 Table S10 : Results of a linear mixed model examining the effect of mating system, divergence time, and 6 0 3 their interaction on species' rates of molecular evolution. 6 0 4
